Methods of conducting and analysing uniaxial compressive strength and deformation measurements in the field and in the laboratory by means of conventional and closed-loop controlled test machines, respectively, are described, plus procedures for sampling, shipping, storing specimens and microstructural studies. Reliable measurements of the rate sensitivity of strength and deformation modulus of young congealed frazil sea ice can be obtained irrespective of location. Observations of Poisson's ratio, its variation during the tests, and its dependence on rate of loading are discussed.
Introduction
As a result of increasing activity in the Arctic and Antarctic, there is a growing requirement for information on the strength and deformation properties of various types of sea ice. Such properties are commonly determined using small specimens brought from the field to the laboratory. Although convenient, however, this method presents a number of serious problems, including how to ship and store the ice, how long it can be stored, and what effect storage has on the mechanical properties. Answers to some of these questions can be found only by comparing results for freshly recovered specimens in the field and samples of the same ice tested in the laboratory.
Field tests impose severe physical limitations. There is a need, therefore, to develop reliable test methods for use in the field, and to improve and standardize test methods used in the laboratory, for example, the closed-loop controlled test. This paper describes an effort to examine some of these problems. Emphasis is placed on the rate sensitivity of uniaxial, unconfined compressive strength of young* congealed frazil sea ice. Until now there has been no information in the open literature on the strength and deformation of this type of sea ice.
Participation in the field programme of the Atmospheric Environment Service of Canada to determine the microwave properties of sea ice as part of a Radarsat Project offered an opportunity to conduct field tests at the High Arctic Weather Station at Mould Bay ( Fig. 1) , Prince Patrick Island (76 ~ 14'N, 119 ~ 20'W). Tests were carried out in October 1981 using a conventional screw-driven test machine. Laboratory tests followed almost 15 months later, in January 1983 in Ottawa, using a closed-loop servohydraulic test system.
Ice characteristics
Mould Bay was covered with a uniform flat sheet of new ice in October 1981 (Fig. 2) . Microstructural examination at various observation stations along an east-west line established across the 7 km wide Bay near the weather station showed a predominantly columnar-grained structure, except for the ice cover near Station 2 about 1 km from the eastern shore. Here the ice sheet consisted almost entirely of congealed, frazil, slush-type ice. Large blocks through the full depth of the ice cover were obtained on 18 October 1981 using a chain-saw. The air temperature was -19 ~ C. The blocks were brought to the base camp within an hour of sampling and were stored outside in the air, where for the next ten days, during which the physical tests were carried out, the mean daily air temperature fluctuated between -20 and -27~ [1] . Immediately on reaching the base camp, a vertical slice 20mm thick was removed and sectioned in 10 mm thick sections for vertical salinity profile determination. These sections were melted in sealed plastic containers in a microwave oven and stored overnight in a shelter used for sleeping before salinities were measured by means of a calibrated refractometer type salinometer.
As there is no information available in the open literature on the mechanical properties of congealed frazil sea ice, it was decided not only to test this ice in the field but also to bring a freshly sampled block south for detailed study. This block was recovered 24 October 1981 when the air temperature was -22 ~ C. Incidentally, this is the precipitation temperature for NaC1, 2H20. It was shipped to the laboratory in Ottawa the next day in a special heavily insulated box. The block was wrapped in plastic bubble pack and the remainder of the air space in the box filled with snow. Slices of dry ice were placed at the periphery of the block. A thick snow layer was left between the ice block and dry ice. These precautions were taken to avoid thermal or mechanical shock to the specimen. Transportation took about 20 h. There was still some dry ice left in the box on its arrival in Ottawa, indicating that the ice was well protected at least ther2 : mally. In Ottawa the block was stored at a temperature of about -3 5~ for more than a year until a new sea-ice cold room and the closed-loop test system at D B R / N R C C were fully operational. Laboratory tests were conducted in January 1983. During sampling, shipping and storage, therefore, the ice was kept at temperatures well below the precipitation of all the major salts in sea ice [2] . 
